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Abstract
Purpose: To evaluate the influence of a model-based iterative reconstruction algorithm
(ADMIRE) on image texture and image visual impression as a supplement to measurements
of common image quality parameters such as noise levels and spatial resolution.
Methods: An American College of Radiology CT accreditation phantom (ACR phan-
tom) was examined at different radiation dose levels expressed by the volumetric computed
tomography dose index (CTDIvol = 0.67, 1.64, 3.31 and 6.65 mGy). To characterize
the image texture, two Haralick texture parameters, i.e. contrast and entropy, for different
dose level and reconstruction algorithms were assessed. The visual impression of images
and their structural differences were evaluated using the structural similarity index (SSIM).
Noise defined as the standard deviation of the voxel density was determined for all dose and
AMIRE levels and compared to those by filtered back projection. The spatial resolution was
determined by the modulation transfer functions and the line spread function.
Results: The Haralick texture parameters, contrast and entropy, decreased with increas-
ing ADMIRE levels I up to V. ADMIRE III, IV and V offered a comparable contrast and
entropy to those calculated by the filter back projection with a radiation dose reduction up to
50%. On the other hand, SSIM improved with increasing ADMIRE levels. SSIM calculated
by ADMIRE IV and V showed similar values by the filter back projection with a CTDIvol
decrease up to 50%. Spatial resolution was retained up to 90% dose reduction. With increasing
ADMIRE as well as dose level the noise distribution shifted to a more narrow distribution,
which was in accordance with the reconstructed images using ADMIRE.
Conclusion: Texture analysis and SSIM allow a more realistic assessment of the dose
reduction potential of iterative reconstruction algorithms than quality metrics only based on
physical measurements of noise distribution or spatial resolution. This work presented that
by means of the ADMIRE algorithm, a comparable image quality at reduced radiation doses
can be reached. In the other hand, the use of the ADMIRE algorithm improved image quality
parameters, among others the spatial resolution, for the equal radiation dose.
Key words: Dual-source CT; ADMIRE; Image texture analysis; Image visual impression;
Haralick texture parameters; structural similarity index
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1 Introduction
The use of the X-ray computed tomography (CT) has in-
creased considerably in recent years worldwidewhich led to
the increasing the radiation dose to patients related with the
CT [1, 2]. The total number of CT procedures performed
annually in the United States has increased from approxi-
mately 3 million in 1980 to about 70 million in 2007 [3].
Furthermore, the new researches report that 78.7 million
CT examinations were performed in the United States in
2015 [4]. Although in the United States only 11-13% of ra-
diologic examinations have been attributed to the CT, CT is
accountable for more than two thirds of the collective effec-
tive dose associated with the X-ray imaging [5]. A similar
trend has been observed in Germany: CT examinations are
responsible for nearly 9% of the total X-ray examinations
which contributes approximately 65% of the collective ef-
fective dose with the X-ray imaging in Germany [6]. These
reports indicate that a reduction of the radiation dose re-
lated to the CT examinations is indispensable. An alterna-
tive to reduced the radiation dose in the CT is the use of a
lower X-ray tube current, which increases simultaneously
the image noise by the use of filtered back projection al-
gorithms (FBP) [7]. In order to overcome this limitation,
CT manufacturers have developed iterative reconstruction
(IR) algorithm for conserving image quality by the radia-
tion dose reduction. Several studies demonstrated the per-
formance of the IR algorithms and the radiation dose re-
duction compared with the FBP technique [7–12]. An iter-
ative algorithm, advanced modeled iterative reconstruction
(ADMIRE; Siemens Healthcare, Forchheim, Germany), is
becoming clinically available for dual-source CT scanners.
In previous studies the effect of ADMIRE on image quality
using physical parameters and its dose reduction potential
was evaluated comprehensively [12–15]. Up to now, to our
knowledge, an image quality analysis and a realistic dose
reduction potential based on the texture analysis and the vi-
sual impression has never been studied. The purpose of the
current investigation is to evaluate the impact of ADMIRE
on the image texture using the Haralick texture parameters
and on the visual impression using the structural similarity
index (SSIM) for a dual-source multi-detector CT scanner.
Furthermore, the noise distribution and the spatial resolu-
tion for diverse radiation dose levels and ADMIRE are dis-
cussed.
2 Materials and Methods
2.1 CT Scanner
The clinical scanner used in this investigation was a 192-
slice dual-source CT (DSCT) of the third generation (So-
matom Force; Siemens Healthcare, Forchheim, Germany).
The image acquisition protocols (IAPs) for the measure-
ments are listed in Table 1. In order to obtain a constant
radiation dose during the gantry rotation, the radiation dose
modulation was disabled. For the image reconstruction an
abdomen protocol with a standard kernel (Bf44) and the
ADMIRE algorithms with five reconstruction strengths (I-
V) were utilized.
Table 1: IAPs for the presented investigation
X-ray tube peak voltage 120 kV
X-ray tube current 20, 50, 100 and 200mA
CTDIvol 0.67, 1.64, 3.31 and 6.65mGy
Slice thickness 1mm
Pitch 1
Exposure time 0.5 s
Reconstruction algorithm FBP, ADMIRE I-V
Reconstruction kernel Bf44
2.2 Phantom
An ACR phantom was used to determine the image quality
parameters discussed in this work. The ACR phantom con-
sists of a water-equivalent material and contains four mod-
ules for the image quality analysis [16–18]. A sketch, a
photograph and CT images of the ACR phantom modules
are shown in Figure 1. Images of the ACR phantom were
exported via DICOM (Digital Imaging and Communication
in Medicine) and analyzed using the software program Im-
ageJ (open-source image analysis software, version 1.50d;
https://www.imagej.nih.gov/ij/)
2.3 Haralick texture parameters
The statistical analysis delivers a possibility for the texture
analysis of a digital images. This kind of analysis based on
not only individual pixel values, but correlations between
gray value combinations of pixels. Using gray level ma-
trices, the so-called co-occurrence matrices, different tex-
ture parameters introduced by Haralick et al. can be cal-
culated [19]. A gray level matrix Md(i1, i2) describes the
occurrence rate of the gray values i1 and i2 of two pixels at
a distance d and is defined as
Md(i1, i2) =


pd(0, 0) pd(1, 0) · · · pd(Ng − 1, 0)
pd(0, 1) pd(1, 1) · · · pd(Ng − 1, 1)
.
.
.
.
.
.
. . .
.
.
.
pd(0, Ng − 1) pd(1, Ng − 1) · · · pd(Ng − 1, Ng − 1)

 ,
where pd(i, j) and Ng characterize the occurrence proba-
bility of two gray values i1 and i2 at the distance d and the
possible gray values, respectively. The probabilities pd(i, j)
are the basic of the various Haralick texture parameters and
can be described as follows
0 ≤ pd(i1, i2) ≤ 1 ∀ i1, i2 , (1)
Ng−1∑
i1=0
Ng−1∑
i2=0
pd(i1, i2) = 1 . (2)
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Figure 1: ACR phantom. (a) module 1 for spatial reso-
lution. The numbers in square present the count of line
pairs per cm (lp/cm). (b) module 2 for noise determina-
tion. (c) module 3 for calculation of the Haralick parame-
ters and SSIM. (d) module 4. The numbers indicate differ-
ent materials, ➀: Air, ➁: Polyethylene,➂:Water-equivalent
material, ➃: Acrylic, ➄: Bone. For the purpose of this in-
vestigation, the images of the module 4 were not utilized.
To characterize the local texture properties, the computation
of the gray value matrix is limited to the Ng × Ng image
pixels in neighborhood of the considered pixel at a distance
d. By the use of the Ng × Ng gray values, 14 texture pa-
rameters, the Haralick texture features, are defined, those
can adequately describe the properties of the image texture.
In order to limit the analysis in this work, two Haralick tex-
ture features are just presented, i.e. contrast and entropy.
Contrast is a measure of the mean size of gray scale varia-
tions in a region. The contrast is defined by
C =
∑
i1
∑
i2
(i1 − i2)
2 Md(i1, i2) . (3)
Image regions with high contrast show a strong gray value
changes between pixels.
Entropy is the amount of disorder in an image and is given
by
E =
∑
i1
∑
i2
ln(Md(i1, i2))Md(i1, i2) . (4)
The value of entropy reaches a maximum value if all con-
tributions of the gray value matrix are equal. In the case of
unequal matrix elements, the value of the entropy is mini-
mal [20, 21].
For determining of the contrast and entropy, the module 3
of the ACR Phantom were used. This module has a series
of cylinders with different diameters and CT numbers close
to that of the background, | ∆CT# | ≈ 6HU..
2.4 Structural similarity index
The structural similarity index (SSIM) proposed by Wang
et al. [22] provides a good approximation of perceived im-
age quality which is based on the analysis of the luminance,
contrast and structural similarity of two images. In this
study SSIM was used to compare the visibility difference
of images with a reference image. SSIM between two im-
ages quantifies their similarity which is denoting by one for
identical and smaller than one for non-identical images.
In this work SSIM for two different data sets was deter-
mined: First, for each data set measured by a certain tube
current, an image reconstructed by the FBP algorithm as
the reference image was selected. SSIM between images
reconstructed by the ADMIRE levels and the reference im-
age was calculated (SSIMFBP). For the second analysis,
an image measured by a tube current of 900mA and recon-
structed by FBP BF44 was chosen as a reference image.
SSIM between the reference image and images measured
by all tube currents and reconstructed by FBP and ADMIRE
levels was determined (SSIMR).
Furthermore, SSIMwas used to express the visibly perceiv-
able difference between the images including virtual lesions
with different area and the corresponding lesion-free im-
ages (SSIML). For this purpose, virtual lesions with areas
corresponded to circles with diameters of 4, 8, 12, 16 and
20mmwere inserted to the module 2 with a uniform, tissue-
equivalent material. The lesions were added to the back-
ground successively and SSIML was calculated by presence
of only a lesion. The virtual lesions were inserted to the
background images with a gamma-value of 1.03 (γ = 1.03).
Thereby, the intensity of each pixel (p) in the virtual lesions
were raised to the power of the gamma-value. For 8-Bit im-
ages the new intensity of pixels is given by a function f(p)
that is defined as
f(p) = 255 · (p/255)γ. (5)
In order to calculate SSIM, a tool developed by Kornel was
used (https://github.com/kornelski). This tool
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computes dissimilarity (dSSIM) between two images. So
SSIM is given by
SSIM =
1
dSSIM + 1
. (6)
dSSIM for two identical images is 0, and values greater than
0 denote amount of difference.
2.5 Image noise determination
By the use of the uniform module 2 of the ACR phantom,
the influence of the radiation dose and the ADMIRE levels
on the image noise was analyzed. For the determination of
the image noise, images of the uniformity module for all
tube currens and the ADMIRE levels were subtracted from
a gold-standard image. The gold-standard image was mea-
sured by a tube current of 900mA and reconstructed using
the FBP algorithm. The CT number (HU) distributions of
the subtracted images represented the impact of the radi-
ation dose as well as the reconstruction algorithm on the
noise.
2.6 High contrast resolution
The modulation transfer function (MTF) is a physical char-
acteristic which describes the high contrast or spatial resolu-
tion of an imaging system. A common method to compute
the MTF is the Fourier transform calculation of the line-
spread function (LSF). The MTF may also be determined
with a technique introduced by Droege and Morin [23].
This method is based on the standard deviation measure-
ments of the pixel values within an image of bar patterns.
For the MTF determination in this study the technique by
Droege and Morin was used. Thereby, ROIs with an area of
about 100mm2 within all bar patterns in the module 4 and
in the background were placed. Using the CT numbers and
standard deviations in the ROIs and the background, MTF
for each spatial frequencies (lp/cm) was determined.
In addition to MTFmeasurements, LSF using two very small
beads (0.28mm each) located in the module 2 was calcu-
lated. The full width at half maximum (FWHM) of LSF can
be also observed as an indicator for the spatial resolution of
the system. In the presented study, MTF as well as FWHM
for all radiation dose and ADMIRE levels were assessed.
3 Results
3.1 Haralick texture parameters
The Haralick texture parameters contrast and entropy cal-
culated for all IAPs are presented in Figures 2 (a) and (b),
respectively. In order to calculate the contrast and entropy
in this work, the wighted averages of 35 images for each
data point were utilized.
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Figure 2: (a) Contrast and (b) Entropy calculated for all
IAPs. For each data point 35 images were used to calculate
the contrast and entropy.
The figures show a falling trend of the contrast and the en-
tropy with radiation dose. These values also decreased with
increasing ADMIRE levels at the same radiation dose.
The values of the Haralick contrast, entropy and their un-
certainties are listed in Tables2 and 3, respectively, s. Ap-
pendix.
3.2 Structural similarity index
SSIMFBP for measurements with different radiation dose
values is illustrated in Figure 3 (a). In Figure 3 (b) SSIMR
calculated by the use of the reference images and images
measured by all tube currents and reconstructed by the FBP
and ADMIRE algorithms is presented. As expected, by in-
creasing the radiation dose the visible similarity between
images and the reference image has been improved. A sim-
ilar behavior of SSIMR with increasing the ADMIRE levels
has been founded.
SSIMFBP and SSIMR were calculated by the weightedmean
of 35 pairs of CT images in this work, i.e. 70 images for
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Figure 3: (a) SSIM relative to FBP (SSIMFBP) for mea-
surements with different tube currents and ADMIRE levels.
For each data set obtained by identical radiation dose, an
image reconstructed by FBP was selected as reference im-
age. (b) SSIMR as a function of radiation dose for different
reconstruction algorithms. An image reconstructed by FBP
Bf44 with a tube current of 900mAwas chosen as reference
image.
dSSIM determination of each data set were used.
Finally, Figure 4 depicts the background images includ-
ing virtual lesions of different areas, those correspond to
circles with diameters of 4, 8, 12, 16 and 20mm. The
lesion-free images were obtained by tube currents of 20 and
200mA.While at the middle of image measured by the tube
current of 20mA and reconstructed with FBP the lesion
with largest area (lesion 5) can be presumed, in the image
measured by the same radiation dose and reconstructedwith
ADMIRE V the lesions 4 and 5 can be seen. In the image
measured by the tube current of 200mA and reconstructed
by FBP the lesions 3, 4 and 5 can be observed. Expect to
the lesion 1, other lesions in the image measured by the tube
current of 200mA and reconstructed by ADMIRE 5 can be
easily founded. SSIML as a function of the lesion diam-
1
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FBP ADMIRE V
2
0
 m
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0
0
 m
A
Figure 4: Virtual lesion with various areas to the back-
ground images measured with tube currents of 20 and
200mA and reconstructed by FBP and the ADMIRE level
V. The contours of the lesions are shown in the lower fig-
ures.
eter and ADMIRE is plotted in Figure 5 and listed in the
Table 4, s. Appendix. The similarity of image with virtual
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1.000000
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SS
IM
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ADMIRE II
ADMIRE III
ADMIRE IV
ADMIRE V
Figure 5: SSIM relative to lesion-free images (SSIML ) as a
function of the lesion diameter (area) reconstructed by FBP
and ADMIRE for a tube current of 100mA.
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lesion and lesion-free images were decreased by increasing
the lesion areas as well as ADMIRE levels. This result is in
accordance with images presented in Figure 4.
3.3 Image noise characteristic
As mentioned in the section about the image noise calcu-
lation, images measured by all data sets were subtracted
from a gold-standard image. Figure 6 shows subtracted im-
ages for the tube currents of 20, 50, 100 and 200mA recon-
structed by FBP and the ADMIRE level I up to V. This fig-
ure shows, that the noise texture was moved to the smoother
structure with increasing the ADMIRE level as well the ra-
diation dose. Figure 7 presented the noise distribution and
the corresponding Gaussian fits for the subtracted images
presented in Figure 6. With increasing the radiation dose,
the HU numbers were relocated to the narrower distribu-
tion. Furthermore, the HU numbers distribution were also
shifted to the narrower Gaussian by the use of the ADMIRE
levels. The center-of-masses for the distributions were al-
most at the same position by (−1.2± 0.7)HU.
3.4 High contrast resolution
The MTF values and the correlated fits versus the spatial
resolution measured by FBP and the ADMIRE levels for
a tube current of 100mA are depicted in Figure 8. Subse-
quently, using the beads the LSFs were determined which
were fitted by the Gaussian functions. FWHM of the Gaus-
sian fitting functions for all data sets are summarized in Ta-
ble 5, s. Appendix. Figure 9 shows the spatial resolution
improvement of the ADMIRE levels in comparison with
FBP for tube currents of 20, 50, 100 and 200mA. While
the spatial resolution variation as a function of the radiation
dose could be neglected, it showed an improvement up to
18% by the use of ADMIRE levels.
4 Discussion
The presentedwork showed the texture analysis and an eval-
uating the visual impression of images provided by a dual-
source CT scanner (DSCT) and reconstructed by a model-
based iterative reconstruction (ADMIRE) algorithm. The
image texture was analyzed using two Haralick parameters,
while the image visual impression was assessed in terms
of the structural similarity index (SSIM). Furthermore, the
noise distributions as well as the spatial resolutions as func-
tions of the ADMIRE and radiation dose levels were deter-
mined.
The model-based ADMIRE algorithm has been consider-
ably improved relative to the last-generation IR by the same
company, SAFIRE (sinogram-affirmed iterative reconstruc-
tion; Siemens Healthcare, Forchheim, Germany) [13], which
is only installed in the second generation of DSCT scanners.
SAFIRE was recently evaluated in different studies and its
potential for radiation dose reduction was discussed, e.g. by
Baker et al. [8], Kalra et al. [9], von Falck et al. [10] and
McCollough et al. [11]. In an investigation, Solomon et al.
showed the increase of the detectability performance for the
SAFIRE algorithm compared with FBP [15].
ADMIRE was also discussed in various publications. For
example, Solomon et al. [12] demonstrated in a compre-
hensive study the assessment the image quality in terms of
the noise power spectrum, task transfer function and de-
tectability performance as a function of IAPs and different
reconstruction algorithms, FPB and ADMIRE strengths III
to IV. In another phantom study of the same research group
[13], the performance of ADMIRE for the low-contrast de-
tectability and the potential for radiation dose reductionwere
evaluated. On the basic of two reading sessions, the data
sets were assessed by readers and the dose reduction poten-
tial was estimated to be 41% in average by the use of the
ADMIRE strengths III to IV in comparison to FBP. Scholtz
et al. [14] reported a reduction of the noise and an improve-
ment of CNR and SNR by the use of ADMIRE. Thereby,
116 patients were selected who underwent the CT examina-
tion of the neck.
Although, in the mentioned studies the characterization of
the ADMIRE algorithm based on the image quality param-
eters, such as noise, CNR and SNR, MTF, low-contrast de-
tectability, or on the reader studies were showed, the image
visual impression was not discussed.
Up to now, to our knowledge, no study has assessed the
impact of the ADMIRE algorithm on the image texture and
the image visual impression. Therefore, the aim of the pre-
sented study included the investigating the ADMIRE in-
fluence on the image texture and the image visual impres-
sion of images provided by a dual-source multi-detector CT
scanner. As for the texture analysis, two Haralick texture
parameters, contrast and entropy, were only utilized, the im-
age visual impression was characterized by SSIM. SSIM
delivers a more realistic assessment of the dose reduction
potential of iterative reconstruction algorithms than quality
metrics only based on physical measurements of spatial and
contrast resolution. SSIM can be also viewed as an index
to evaluate the low-contrast detectability [10, 24]. Further-
more, the determination of SSIM as a detectability indicator
can replace the reader studies, which is in general sophisti-
cated.
SSIM (SSIM) showed an enhancement with increasing the
ADMIRE level which is more obvious for ADMIRE IV and
V. An increasing from 18% (ADMIRE I, 20mA) up to 23%
(ADMIRE V, 200mA) with the radiation dose values could
be observed.
The calculated SSIM for images and a reference image ex-
hibited that the same SSIM for the ADMIRE III achieved
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Figure 6: Subtracted images from the gold-standard image for the tube currents of 20, 50, 100 and 200mA (radiation dose
of 0.67, 1.64, 3.31 and 6.65 mGy) reconstructed by FBP and the ADMIRE level I up to V.
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Figure 7: Noise distribution for the background images.
With increasing the radiation dose and using ADMIRE lev-
els, the HU numbers were shifted to the narrower distribu-
tion. The standard deviations of the Gaussian fits are indi-
cated by σ.
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Figure 8: MTF measured by a tube current of 100mA. An
appreciable variation of MTF was not observed.
at about 50% radiation dose when compared with FBP ob-
tained at 100%. Furthermore, SSIM showed a decreasing
trend with the ADMIRE levels for all lesion diameters, i.e.
the lesions in the images reconstructed by the ADMIRE IV
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Figure 9: Spatial resolution improvement of ADMIRE lev-
els in comparison to FBP for tube currents of 20, 50, 100
and 200mA. Using ADMIRE, the spatial resolution has
been improved.
were most visible.
Although the potential of the radiation dose reduction and
improvement of the low-contrast detectability of the basis
of SSIM are in accordance with the results obtained by the
reader studies mentioned in previous studies, SSIM pro-
vides an easier and more efficient method to assess the im-
age quality. The texture analysis provides similar results.
Using ADMIRE levels, the variation of the gray values (con-
trast) and the disorder (entropy) in a image were decreas-
ing. While the mean CT numbers of background figured out
the weakly dependence of reconstruction algorithm and can
be assumes as a constant, their standard derivations (noise)
were decrease with the ADMIRE levels. This result was
also observed in the previous studies [12,14]. The HU den-
sity histograms of the noise showed a narrower distribution
by increasing the radiation dose. In addition, the use of
the ADMIRE levels led to decrease of the image noise and
narrower distribution and the image noise texture shifted
to the smoother structures with increase of the ADMIRE
levels which could be observed for all radiation dose. A
significant difference of MTF for all IAPs and reconstruc-
tion algorithms was not observed. On the other hand, by
increasing the ADMIRE levels the FWHM values of the
LSF showed a decreasing trend. This result indicates an
improvement of the high contrast resolution with ADMIRE
levels. Considering the standard derivation, the spatial res-
olution was almost independent on the radiation dose level
for all reconstruction algorithms. The FHWM calculated
by ADMIRE V showed an improvement of 13(3)% and
18(7)% compared with FBP for tube currents of 20mA and
200mA, respectively. The spatial resolution enhancement
by ADMIRE levels is in accordance to the results given by
Solomon et al. [12]. Indeed, von Falck et al. [10] showed
that there was no statistically significant difference in spa-
tial resolution by means of SAFIRE algorithm.
Our study has a number of limitations: First, we used a ba-
sic cylinder-shaped phantom with a radius of 20 cm which
is only an approximation for a patient body. Second, the
radiation dose was equated to the volumetric CT dose index
(CTDIvol) which is only the radiation dose output of the
CT scanners and proportional the patient dose. A dose mea-
surement using TLD or an appropriate ionization chamber
might have been beneficial. However, this is time consum-
ing and would in our opinion not alter the results.
In conclusion, this work presented the influence of the AD-
MIRE algorithm on the visual impression and image noise.
The structural similarity evaluation showed that the low con-
trast detectability using ADMIRE at 50% radiation dose
was almost equal to that by the use of FBP at 100% radia-
tion dose. In addition, the results indicated that the spatial
resolution improved by the use of ADMIRE algorithm.
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Table 2: Haralick texture parameter contrast for all dose levels reconstruction algorithms.
CTDIvol FBP ADMIRE I ADMIRE II ADMIRE III ADMIRE IV ADMIRE V
0.67 41.94 ± 2.41 35.54± 1.94 29.94± 1.55 25.10 ± 1.16 20.67 ± 0.81 16.54 ± 0.48
1.64 26.68 ± 1.22 23.11± 0.97 20.43± 0.77 18.00 ± 0.56 15.84 ± 0.37 13.86 ± 0.20
3.31 18.25 ± 0.60 16.69± 0.46 15.43± 0.37 13.42 ± 0.21 13.42 ± 0.21 12.60 ± 0.16
6.65 14.07 ± 0.38 13.59± 0.34 13.03± 0.28 12.56 ± 0.22 12.20 ± 0.18 11.94 ± 0.15
Table 3: Haralick texture parameter entropy for all dose levels reconstruction algorithms.
CTDIvol FBP ADMIRE I ADMIRE II ADMIRE III ADMIRE IV ADMIRE V
0.67 4.86 ± 0.02 4.76 ± 0.02 4.64 ± 0.02 4.51 ± 0.02 4.35 ± 0.02 4.10 ± 0.02
1.64 4.54 ± 0.02 4.43 ± 0.02 4.31 ± 0.02 4.16 ± 0.02 3.98 ± 0.02 3.71 ± 0.02
3.31 4.20 ± 0.02 4.08 ± 0.02 3.95 ± 0.02 3.62 ± 0.02 3.62 ± 0.02 3.34 ± 0.02
6.65 3.85 ± 0.02 3.73 ± 0.02 3.59 ± 0.02 3.44 ± 0.02 3.25 ± 0.02 2.99 ± 0.02
Table 4: SSIML for all reconstruction algorithms measured by a X-ray tube of 100 mA (CTDIvol =3.31 mGy).
FBP ADMIRE I ADMIRE II ADMIRE III ADMIRE IV ADMIRE V
Lesion1 0.9999979±0.0000001 0.9999978±0.0000001 0.9999978±0.0000001 0.9999978±0.0000001 0.9999977±0.0000001 0.9999977±0.0000001
Lesion2 0.9999917±0.0000002 0.9999915±0.0000002 0.9999914±0.0000002 0.9999913±0.0000003 0.9999913±0.0000002 0.9999913±0.0000002
Lesion3 0.9999858±0.0000003 0.9999857±0.0000002 0.9999855±0.0000002 0.9999853±0.0000002 0.9999853±0.0000002 0.9999853±0.0000002
Lesion4 0.9999791±0.0000003 0.9999789±0.0000003 0.9999786±0.0000002 0.9999784±0.0000002 0.9999781±0.0000002 0.9999781±0.0000003
Lesion5 0.9999738±0.0000003 0.9999735±0.0000003 0.9999730±0.0000003 0.9999727±0.0000004 0.9999723±0.0000003 0.9999721±0.0000003
Table 5: FWHM calculated for different radiation dose and reconstruction algorithms. The Numbers are given in units of mm.
CTDIvol FBP ADMIRE I ADMIRE II ADMIRE III ADMIRE IV ADMIRE V
0.67 1.03 ± 0.08 0.99 ± 0.07 0.96 ± 0.06 0.93 ± 0.06 0.89 ± 0.05 0.84 ± 0.04
1.64 1.04 ± 0.05 1.00 ± 0.05 0.97 ± 0.04 0.95 ± 0.04 0.92 ± 0.04 0.87 ± 0.03
3.31 1.02 ± 0.04 0.99 ± 0.03 0.97 ± 0.03 0.93 ± 0.02 0.93 ± 0.02 0.89 ± 0.02
6.65 1.03 ± 0.03 0.97 ± 0.02 0.96 ± 0.02 0.95 ± 0.02 0.92 ± 0.02 0.90 ± 0.02
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